We studied demographics of a population of gray foxes (Urocyon cinereoargenteus) that has been protected for over 50 years on the United States Department of Energy's Savannah River Site, near Aiken, South Carolina. The percentages of individuals in the 10-, 22-, and Ն34-month-old age classes were 37.2, 10.3, and 52.6, respectively. This differed significantly from age structure at this same site in [1954][1955][1956]. Sex ratio was biased toward females (58.7%). Average litter size was 3.6 Ϯ 0.2 SE, and the barren rate was 11.1%. The greater proportion of females, however, resulted in an overall per capita reproductive rate that was still comparable with populations subject to harvest pressure.
Nearly all demographic data published on gray foxes (Urocyon cinereoargenteus) come from populations subject to harvest pressure (Lord 1961; Wigal and Chapman 1983; Wood 1958) , whereas little is known of these demographic parameters in the absence of harvest. Without this baseline for comparison, population biologists are unable to fully understand how these fox populations respond to harvest. The objectives of this study were to compare demographic parameters, such as age structure, sex ratio, and reproductive output, in a long-term unharvested population with those same parameters in harvested populations. In particular, this study was conducted to determine whether the age structure and sex ratio of an unharvested population during 1998-2000 differed from those of the same population in 1952-1954 , when harvest had only recently been discontinued, to determine whether and how reproduction is influenced by the lack of harvest, and to ex-* Correspondent: mammalogist@yahoo.com amine the inferred relationship between harvest and age structure.
MATERIALS AND METHODS
Study site.-The Savannah River Site (SRS) is a nuclear production facility encompassing 78,000 ha, located in South Carolina along the north shore of the Savannah River and occupying portions of Aiken, Allendale, and Barnwell counties. The site spans 2 physiographic provinces, the Sandhills and the Upper Coastal Plain. Upland areas of the site (Ͼ82-m elevation) are located in the Sandhill province on the Aiken Plateau subregion (about 12,000 ha), whereas the Upper Coastal Plain lies on the Pleistocene coastal terraces. Upland areas of the site in the Aiken Plateau are characterized by poor, deeply eroded sandy soils. In contrast, Pleistocene coastal terraces have well-drained soils, which historically were used for agriculture (White and Gaines 2000; Wood and Odum 1964; Workman and McLeod 1990) .
When the SRS was closed to the public in 1951, the United States Forest Service planted the abandoned farmland with various species of pine. Currently, 74% (about 57,720 ha) of the land is actively managed for wood and pulp pro-duction. These managed areas are planted primarily with loblolly (Pinus taeda) and longleaf (P. palustris) pine, and those areas covered with slash pine (P. elliottii) are gradually being replanted with longleaf pine (United States Forest Service, in litt.; White and Gaines 2000) . The remaining one-third of the site consists of old fields, upland and bottomland hardwoods, ponds, marshes, and Carolina bays. Pine management on the SRS consists primarily of clearcutting, leaving the debris on the ground, and allowing a 1-year period of inactivity followed by a prescribed burn. New trees are then planted and herbicide applied several months later to release the seedlings from competition (United States Forest Service, in litt.; White and Gaines 2000) . These management practices have resulted in a mosaic of species and ages of pines across the SRS. Currently, 11.9% (8,686 ha) of the SRS is planted pine that is 0-10 years old, whereas mature longleaf, loblolly, and slash pine Ն30 years cover an additional 44.5% (32,576 ha-White and Gaines 2000) . Although closed to the public most of the year, supervised hunting of deer with domestic dogs takes place 2 days/week for 7 weeks from October to November. Domestic dogs are not on the site at any other time. The fence surrounding the SRS does not restrict animal movements across the boundaries.
Trapping and handling.-We trapped gray foxes in January-March every year from 1998 to 2000 using size 1½ Victor soft-catch leg-hold traps (Woodstream Corporation, Lititz, Pennsylvania) . Occasionally, we obtained gray foxes in the autumn, when cage traps (about 152 by 41 by 48 cm) were set and baited with dog food to catch lost deer hounds. Leg-hold traps were placed along little-used roads, primarily at intersections, to increase likelihood of capture. Leghold traps were set using a dirt set (Hawbaker 1974) in which traps were placed in a shallow depression about 12 cm in front of the base of a stump or other natural object that would force the fox to approach the trap from the desired direction. The trap was covered with sifted dirt, and an attractant was placed in a hole (about 12 cm deep by about 4 cm wide) dug at the base of the stump. The attractant used was 1 of 5 commercially available lures: Liquid Fox and Coyote Lure, Fox Gland Lure (On Target, A.D.C., Cortland, Illinois), Fox #1, Fox #2, and Caven Canine Force (Chagnon Enterprises, Manistique, Michigan). These lures were chosen based on recommendations from the companies as being the most attractive and specific to gray foxes. Traps were checked each day at dawn.
After capture, we restrained foxes by using a catch pole, anesthetized them using a combination of ketamine (13.0 mg/kg body weight) and xylazine (2.6 mg/kg body weight), tagged them using size 4 Monel ear tags (National Band and Tag Company, Newport, Kentucky), and determined their sex. We assessed female reproductive condition based on development of teats (Layne 1958) . Amount of wear on molars was examined to obtain an estimate of the fox's age (Wood 1958) . Every female caught in 1998 and 1999 (n ϭ 25) was equipped with a radiocollar (about 60 g for collars from AVM Instrument Company, Livermore, California, and about 140 g for collars from Telonics, Inc., Mesa, Arizona). Total handling time was Յ20 min.
In the final year of the study, all 30 gray foxes trapped (n ϭ 12 males, 18 females) from January to March 2000 were sedated with twice the usual dosage of ketamine and xylazine and euthanized with Beuthanasia-D (1 ml/4.5 kg body weight) to obtain necropsy samples. Animals were frozen until they were necropsied in April 2000. All procedures were approved by the University of Georgia Institutional Animal Care and Use Committee.
Age structure.-We estimated ages of foxes trapped on the SRS using a combination of tooth-wear (Wood 1958 ) and cementum analysis. We used tooth wear to estimate ages of 39 foxes for which cementum analysis was impossible. Because this method has been criticized as being inaccurate for gray foxes in Wisconsin (Root and Payne 1984) , foxes with levels of tooth wear intermediate between 2 age classes were considered to belong to the younger of those age classes to most closely approximate age structure data from comparable studies. Because foxes Ն34 months old often had similar amounts of tooth wear regardless of age, foxes were assigned to only 3 categories (rounded to the average age during the trapping season), designated as 10 months (range 7-12 months), 22 months (range 19-24 months), and Ն34 months (Ͼ31 months). Although Wood (1958) noted variability in this method, all his inaccuracies occurred in June-December, whereas he determined age of foxes in January-May with 100% accuracy when using cementum analysis as a standard. Because trapping and age determination in our study were done in January-March, determination of age by tooth wear was likely to be suitable.
Determination of age based on tooth wear is a subjective assessment prone to errors, whereas cementum analysis is a more quantitative method subject to fewer errors (Fiero and Verts 1986; Grau et al. 1970 ). Because we could not remove premolars without damaging the jaw, cementum analysis was impossible for the above-mentioned 39 gray foxes, for which age could be determined only by tooth wear. To correct for the error inherent in age determination by tooth wear, we compared age based on tooth wear with age based on cementum analysis for 67 foxes (n ϭ 45 from the SRS, n ϭ 22 from areas surrounding the site) that were either road-killed, euthanized, or recovered dead. Because soil type and diet are considered the most important factors affecting the degree of tooth wear (Morris 1972) and because sandy soils characteristic of the SRS are typical of west-central South Carolina, foxes from a 40-km radius of the SRS were included in the comparison to increase sample size. From these dead foxes, we estimated age by both the tooth-wear and the cementum methods and calculated frequency of correct and incorrect tooth-wear age classifications (assuming cementum age to be correct). We obtained cementum ages by removing a premolar (usually the lower left) for analysis in Matson's Laboratory (Milltown, Montana).
To determine whether either the sex of the fox or the year in which age was determined caused variation in the ability to correctly determine age of foxes by tooth wear, we compared age based on tooth wear with age based on cementum analysis using a weighted kappa statistic, as outlined by Fleiss (1981) . This test was conducted with SAS software using the FREQ procedure test wtkap (SAS Institute 1998) and resulted in estimates of agreement between the 2 aging methods (weighted kappa) for each combination of sex and year. Results indicated that errors in determining aging by tooth wear differed among 3 groups: females across all years, males in 1998-1999 (combined to increase sample size), and males in 2000. Using these 3 groups, we separated the 67 foxes aged by both tooth wear and cementum analysis into 3 groups based on age determined by tooth wear. Assuming that cementum age of the fox was the correct age, we calculated the frequencies of correct and incorrect age classifications within each tooth-wear age group. These proportions represented the error in determining age by tooth wear, and we used these errors as the correction factors needed to adjust ages of the 39 foxes whose age was determined by tooth wear alone. We used chisquare tests to compare age structures across years and between sexes, age structures based on cementum analysis compared with adjusted tooth wear, and age structure from this study with that of foxes from the SRS during 1952 -1954 (Wood and Odum 1964 .
Survival, mortality, sex ratio, and reproduction.-Because age structure of the SRS population of gray foxes did not show fewer individuals in each successively older age class, we could not perform life-table analysis. Krebs (1999) provides an alternative survival estimate based on number of animals in each age group. This method is likely to provide a survival estimate comparable with other studies using lifetable methods. When we recovered a dead fox, we examined the body to determine cause of death. If cause could not be easily determined by a gross examination in the field, we sent the remains to the Southeastern Cooperative Wildlife Disease Study Laboratory in Athens, Georgia, for analysis.
We calculated ratios of trapped males to trapped females for each year and calculated their deviation from 1:1 using a chi-square test (SAS software, FREQ procedure-SAS Institute 1998). Probability of the combined ratio differing from 1:1 was calculated as the probability that the ratio fit a binomial distribution (SAS software, PROBBNML function). We compared ratios across years using a chi-square test. Significance for all tests was assigned at P Յ 0.05.
We removed reproductive tracts from female gray foxes (road-killed and euthanized) and examined them for evidence of reproductive activity. We opened both uterine horns and counted placental scars. We removed ovaries, placed them in 10% formalin, and sent them to Matson's Laboratory to be sectioned and to have the corpora lutea counted. Based on examinations of the reproductive tracts, we calculated the incidence of resorption (percentage of females resorbing at least 1 embryo) along with the extent of resorption (average percentage of a resorbing female's litter actually being resorbed). We calculated the barren rate as number of females old enough to have reproduced at least once but who showed no sign of having done so. Females in this category were typically 11-23 months old (based on cementum analysis). Based on these numbers, we calculated total prenatal mortality as actual number of pups expected to be born to 100 females divided by maximum number of pups that could have been born (based on average number of corpora lutea per female). Thus, total prenatal mortality simultaneously considers the number of corpora lutea, placental scar counts, incidence and extent of resorption, and the barren rate. We compared the number of corpora lutea and placental scar counts with similar values in other studies using a ShapiroWilks' test for normality (Shapiro et al. 1968) , followed by an F-test for homogeneity of variances and a t-test (Sokal and Rohlf 1995) . Although all distributions were normal, not all variances were equal, requiring a t-test for unequal variances (Sokal and Rohlf 1995) .
RESULTS
Trapping and movement.-We caught 21 gray foxes in leg-hold traps in 1998, 19 (including 2 recaptures from 1998) in 1999, and 29 (including 1 recapture from 1999) in 2000. Nine other foxes were caught in cage traps set for hunting dogs. Thus, a total of 75 individual livetrapped foxes were handled in this study.
Signals from 11 of 25 females radiocollared during this study were lost shortly after females were released, and only 2 of those 11 were known to have found vacant territories on the SRS. Subsequent helicopter flights over the SRS revealed that these 2 foxes had emigrated 4.1 and 9.4 km from their capture locations, where they established home ranges and lived for several months. Because the longest axis length for 6 home ranges in this study averaged 2.3 km, a fox was considered to have emigrated if it has moved Ͼ2 km away from the site of initial capture. Another fox moved 5.3 km from her capture location but was never found again. Two other females were nuisance animals that had to be removed from a secured area; they were fitted with radiocollars and released 13.3 km away from the site of their capture. One moved 12.8 km before establishing a home range on the SRS, where she was known to have lived at least until her collar failed 5 months later. The other was last located 1 day after her release 4.7 km away from her release location but was never found afterward.
Age structure.-Comparing age based on tooth wear with age based on cementum analysis yielded weighted kappa values for females in 1998-1999 and 2000 of 0.52 (d.f. ϭ 3, P ϭ 0.01) and 0.52 (d.f. ϭ 3, P ϭ 0.004), respectively, whereas values for males in 1998-1999 and 2000 were 0.17 (d.f. ϭ 3, P ϭ 0.230) and 0.79 (d.f. ϭ 3, P Ͻ 0.001), respectively. Fleiss (1981) states that values of kappa between 0.40 and 0.75 represent fair to good agreement between aging methods, therefore, only males from 1998-1999 failed to show a correspondence between aging methods.
An overall (across-years) kappa value was calculated for each sex to determine whether yearly kappa values were similar enough to be combined. For females, the overall kappa value ( ϭ 0.52) was not statistically different from either of the femaleby-year values ( 2 ϭ 0.001, d.f. ϭ 1, P Ͼ 0.900). For males, however, the overall value ( ϭ 0.70) was significantly different from the male-by-year values ( 2 ϭ 6.57, d.f. ϭ 1, P Ͻ 0.025). Therefore, we combined data from females across all years to obtain 1 set of adjustment factors to apply to the group of SRS females with ages determined by tooth wear alone. Ages of male foxes determined by tooth wear alone, however, were adjusted separately by year.
Age structure based on adjusted tooth wear did not differ from age structure based on cementum analysis ( 2 ϭ 0.99, P ϭ 0.611). When both aging methods were combined, we found that age structure did not differ among the 3 years, 1998-2000 ( 2 ϭ 1.13, P ϭ 0.890), or between males and females ( 2 ϭ 1.56, P ϭ 0.459). The final age structure included ages of both male and female foxes from all 3 years of the study, yielding 37.2% (n ϭ 29) 10-month-olds, 10.3% (n ϭ 8) 22-month-olds, and 52.6% (n ϭ 41) Ն34-month-olds. The age structure of the current (1998-2000) SRS gray fox population differed significantly from the age structure of foxes on the SRS in 1954-1956 ( 2 ϭ 30.38, P Ͻ 0.0001; Table 1) . Survival, mortality, sex ratio, and reproduction.-Using age structure data from 1998 to 2000, Krebs' (1999) method yielded a survival rate of 0.69 per year (95% confidence interval [CI] ϭ 0.63-0.74). Mortality data were limited due to difficulties associated with battery failures, our inability to recapture many females to replace batteries, foxes removing radiocollars, and our occasional inability to locate transmitter signals from females suspected of emigrating from the SRS. Sixteen of 25 female gray foxes collared during the course of this study were of unknown fate, 7 died, and 2 were still alive at the end of this project. Deaths of 3 of the 7 females were due to unknown causes, 2 were suspected of having been killed by coyotes, 1 died from an automobile collision, and 1 died of rabies. Most mortality occurred during the month of April (5 deaths), with 1 death each in January and June.
The male : female (M:F) sex ratio was 0.62:1 (8 males : 13 females) for foxes trapped in 1998, 0.85:1 (11 males : 13 females) for 1999, and 0.67:1 (12 males : 18 females) for 2000. Sex ratios did not differ among years ( 2 ϭ 0.31, P ϭ 0.856), nor were any ratios statistically different from 1:1 (P ϭ 0.192, 0.419, and 0.181 for 1998, 1999, and 2000, respectively) . Combining all foxes across years, the cumulative sex ratio was 0.70:1 (31 males : 44 females), which approached a significant difference from a 1:1 sex ratio (P ϭ 0.08).
We collected 23 reproductive tracts from female gray foxes on SRS, mostly from females euthanized in January-March. Pregnancy, however, often could not be verified until early March, thus reducing sample sizes. Results, however, were comparable with those of other studies ( Table 2) . Number of corpora lutea per female averaged 3.8 Ϯ 0.2 SE (n ϭ 11), which was less than the 4.9 Ϯ 0.3 reported from Maryland (t ϭ 2.96, 2-tailed P ϭ 0.008-Wigal and Chapman 1983) and less than the 4.4 Ϯ 0.1 reported from Illinois (t ϭ 2.72, 2-tailed P Ͻ 0.05 Layne 1958) . The average number of implantations (as determined by number of placental scars or embryos) in our study was 3.6 Ϯ 0.2 (n ϭ 10), which was similar to the 3.8 Ϯ 0.1 in foxes from Illinois (t ϭ 0.66, 2-tailed P Ͼ 0.05-Layne 1958) and the 4.2 Ϯ 0.3 from Florida (t ϭ 1.49, 2-tailed P ϭ 0.148-Lord 1961) but less than the 4.4 Ϯ 0.2 from Maryland (t ϭ 2.79, 2-tailed P ϭ 0.011-Wigal and Chapman 1983) and the 4.6 Ϯ 0.1 from Georgia (t ϭ 3.89, 2-tailed P Ͻ 0.001 -Wood 1958) .
Assuming that 1 corpus luteum was equivalent to 1 released egg, percent im- plantation was 94.7. Four of the 10 pregnant females examined (40%) had at least 1 resorbing embryo. Of those females experiencing resorption, 6 embryos were resorbed out of 13 implanted (46.2%). Two females out of 18 that were old enough to have reproduced at least once failed to breed, resulting in a barren rate of 11.1%. We estimated total prenatal mortality based on these numbers. In 100 females, a total of 380 corpora lutea could potentially be released, but because 11.1% of all females would fail to breed, only 89 females would actually give birth. Because 40% of the breeding females would experience resorption, 36 breeding females would resorb 46.2% of their litters or 1.66 embryos/litter. Therefore, resorbing females would give birth to 1.94 pups/litter for a total of 69 pups. Those 53 females not resorbing would give birth to 3.6 pups/litter for a total of 192 pups. A total of 261 pups born from the 380 corpora lutea per 100 females results in a total prenatal mortality rate of 31.3%.
Combining prenatal mortality with the sex ratio yielded 153.3 pups born per 100 foxes of both sexes, which is the highest birth rate of any population of this species yet reported in the literature (Table 3) . As the number of females per 100 foxes increased, the number of corpora lutea per female decreased (r 2 ϭ 0.915; Fig. 1 ).
DISCUSSION
Age structure.-The current age structure of SRS gray foxes differs greatly from those of all other studied populations of this species, including this same population in [1954] [1955] [1956] (Table 1) . Lack of harvest is a likely reason why the SRS age structure differs from the age structure of populations from other study sites. Lack of harvest may also be the reason why SRS age structure in 1998-2000 and age structure in 1954-1956 differ; however, the change in habitat, from the recently abandoned farmland of the 1950s to the mixed pine-hardwood habitat of the present, confounds any definitive FIG. 1.-Regression of mean number of corpora lutea per female on number of females per 100 gray foxes. Data from Maryland (Wigal and Chapman 1983) , Illinois (Layne 1958) , New York (Layne and McKeon 1956) , and this study.
conclusions. Because gray foxes prefer woodland habitat (Fritzell 1987; Fuller 1978; Jeselnik 1981; Sawyer 1988; Trapp and Hallberg 1975) and red foxes (Vulpes vulpes) prefer agricultural areas (Follmann 1973; Trapp and Hallberg 1975) , the change to woodland is also likely the reason that red foxes have not occurred on the SRS since 1976 (Jenkins et al. 1979) ; thus, gray foxes on the SRS have no competition from red foxes.
To further examine age structure, we combined the 2 older groups, those that were 22 and Ն34 months old, and considered them all as adults. This resulted in a juvenile : adult ratio of 0.59:1, the lowest proportion of juveniles yet noted for any wild gray fox population. Previous studies have reported juvenile : adult ratios of 1.6:1 (Lord 1961; Wigal and Chapman 1983) and 1.7:1 (Wood and Odum 1964) . The low ratio of juveniles to adults in the current SRS population is apparently stable because low ratios were observed in each of the 3 years of this study. Because the ratios for 1998 and 1999 were based primarily on adjusted tooth wear, whereas the ratio for 2000 was based primarily on cementum analysis, the true ratio is likely to be similar to the 0.55:1 estimate based on the more accurate cementum method.
The lower proportion of juveniles (i.e., 10-month-olds) in the SRS population may be due to low adult reproductive rates, low juvenile survival, or high juvenile emigration from the SRS before the sampling periods. The large percentage of reproductive females Ն2 years old suggests that low reproduction is an unlikely explanation. This is further supported by a reproductive rate of 3.60 young/litter, a total prenatal mortality rate of 31.3%, and a production of 153.6 pups/100 foxes, all of which are comparable with other studies (Tables 2 and 3) .
Low juvenile survival is also unlikely because juveniles are subject to the same mortality factors as adults. Because the age structure is biased toward adults and adult survival is high, juveniles are not likely to be exposed to unusual mortality from either distemper or rabies, the 2 diseases most likely to produce high mortality in gray fox populations (Davidson et al. 1992) . The most probable explanation for the low proportion of juveniles, then, is high juvenile emigration. High juvenile emigration often occurs when densities are high and chances of obtaining an adult home range in the area are low (Murray 1967 ). This conclusion is supported by the observation that the signals from 11 of 25 radiocollared females were lost, and only 3 of those 11 were known to have found home ranges on the SRS, requiring moves of 4.1, 9.4, and 12.8 km from their capture locations. Two other foxes moved 4.7 and 5.3 km away from their release locations before their radio signals were lost. If this hypothesis of high density and high juvenile emigration is true, then juvenile foxes 6-8 months old and ready to disperse may have difficulty finding a vacant territory on the SRS. If only a small number of dispersing juveniles find home ranges, then only a small number will be present in the population the following year, when they become members of the 22-month-old age class. Also unusual was the high percentage of foxes Ն34 months old. Based on demographics of harvested populations published in the literature (Table  1) , a reasonable conclusion is that the lack of harvest pressure on the SRS may allow more individuals to survive to Ն3 years of age. This in turn could lead to few vacant home ranges, high juvenile emigration, and the observed low juvenile-to-adult ratio.
Survival and mortality.-Based on the number of foxes in each age group, Kreb's (1999b) method estimated annual survival as 0.69 (95% CI ϭ 0.63-0.74). This survival estimate for SRS gray foxes appears to be greater than has been reported elsewhere. Combining all age groups, Wigal and Chapman (1983) estimated mean survival rate of gray foxes in Maryland as 0.52. In Florida, Lord (1961) reported annual survival rate of adults (Ͼ7 months old) to be only 0.37. In Georgia, Wood (1958) reported adult survival to be 0.50. These survival estimates are all lower than the yearly survival estimate of 0.69 for our population, probably because these other studies were carried out in harvested populations. The high survival rate on the SRS, then, had likely produced the observed high proportion of adult foxes, which in turn led to the high average age (Table 1) .
In this study, mortality was caused by coyotes (28.6%), automobile collisions (14.3%), rabies (14.3%), and unknown factors (42.9%). In comparison, Nicholson and Hill (1984) noted that motor vehicle collisions accounted for 14% of all confirmed deaths in Alabama, whereas trappers were responsible for 29%, and disease accounted for 43%, although death due to disease may have been as high as 50%.
Sex ratio.-The sex ratio of the gray fox population on the SRS differed from those reported in the literature, nearly all of which indicate relatively lower proportions of females than in the SRS population. In Georgia and Florida, the ratio of males to females was 1.2:1, which did not differ from a 1:1 ratio (Wood 1958) . Similarly, in the years after the closing of the SRS to the public, the ratio was 1.08:1 (Wood and Odum 1964) ; in Illinois it was 1.1:1 (Layne 1958) , and in Alabama it was 0.98:1 (Sullivan 1956). The sex ratio of SRS gray foxes in 1985-1986 was 1.27:1 (Sawyer 1988) . By 1998-2000, however, there were relatively fewer males, with a male : female ratio of only 0.7:1. The sex ratio was skewed toward females in all 3 years of our study. Trapping bias should have favored males because of their greater mobility compared with females during the trapping season (Layne and McKeon 1956) .
The skewed sex ratio we found supported Moehlman's (1989) prediction that sex ratios in populations of small canids (Ͻ6 kg) tend to exhibit a bias toward females, although the results of this study and those in the literature indicate that gray foxes may show this bias only under conditions favorable to their survival, such as lack of harvest. Furthermore, high-quality habitat has occasionally been found to favor female-biased sex ratios in pocket gophers (Thomomys bottae- Patton and Feder 1981) , voles (Microtus californicus- Ostfeld et al. 1985) , and house mice (Mus musculusDeLong 1967) . In these species, low-den-sity populations favor a 1:1 sex ratio, whereas high-density populations in the best habitats are biased toward females.
The low proportion of males in this population also followed Moehlman's (1989) prediction that small canids have a bias toward male emigration, although emigration could not be quantified in our study. Furthermore, no 2-year-old males were found in the sample of 13 cementum-aged male foxes from the SRS, also suggesting a tendency for young males to disperse from the study site.
Reproduction.-Reproduction is influenced by many factors, including average number of eggs released (estimated using counts of corpora lutea), average number of placental scars, implantation rate, barren rate, and incidence and extent of resorption (Table 2 ). All these factors may be resolved by calculating the total prenatal mortality rate. Although prenatal mortality accounts for the percentage of corpora lutea that do not represent live births (assuming that all females breed), it does not account for the sex ratio of the population. To calculate the number of pups born into a population, prenatal mortality rate must be applied to the maximum total number of corpora lutea potentially present in the females in that population. Thus, the proportion of females can strongly influence the number of pups. For the SRS population, the high proportion of females, along with high implantation and low resorption rates, compensates for the low number of corpora lutea per female and results in a maximum potential of 223.1 corpora lutea/100 foxes of both sexes. Although 31.3% of these corpora lutea do not represent newborns, the total number of pups born per capita is actually higher in the population of SRS gray foxes than in any other population reported in the literature (Table 3) . Thus, an old age structure in these gray foxes did not hinder the population's overall reproductive output.
In conclusion, our data demonstrate that populations of foxes that have been protected from harvest over extended periods can function in ways that differ strikingly from those residing in areas that are not protected. This underscores the value of large protected areas for understanding the population ecology of mammals in the absence of negative human impacts.
